Redox potentials of milk xanthine dehydrogenase. Room temperature measurement of the FAD and 2Fe/2S center potentials.
Xanthine oxidase (XO) and xanthine dehydrogenase (XDH), two forms of the same enzyme isolated from cow's milk, have differing redox potentials of their chromophores. Both XDH and XO are capable of accepting 8 electrons per active site cluster of redox acceptors. By titrating XDH with redox indicator dyes of various potentials, the potentials have been determined for the flavin as well as for the 2Fe/2S centers of the enzyme at pH 7.5, 25 degrees C. The redox potential for the FAD/FADH. half-potential was found to be -270 +/- 5 mV and that for the FADH./FADH2 half potential, -410 +/- 5 mV. The first flavin half potential is close to the value which has been reported for XO (Porras, A. G., and Palmer, G. (1982) J. Biol. Chem. 257, 11617-11626). However, the second FAD half-potential is 180 mV lower in XDH than in XO, creating a 140-mV separation between the FAD potentials in XDH. This separation gives rise to a maximum development of the flavin semiquinone in XDH near 0.9 equivalent as confirmed by EPR quantitation of FADH. formed during reductive titrations. The potentials of both the 2Fe/2S centers in XDH were determined and found to be identical to the values which were found for the iron-sulfur centers in XO.